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Program Structure

.data # data segment (constants and global variables)
_bl: .byte 1 # byte (8 bits) with value 1
_hl: .half 10 # half word (16 bits) with value 10
_wl: .word 100 # word (32 bits) with value 100
_al: .byte 1, 2, 3, 4 # array of 4 bytes with values 1, 2, 3 and 4
_az2: .word 0:100 # array of 100 words with values 0
_sl: .ascii “abc\n” # string not null terminated
_S2: .asciiz “123” # string null terminated”
_el: .space 100 # leave 100 bytes of space
.text # text segment (program instructions)
_main: # main procedure
1i $vO, 10 # load code 10 for system call exit()
syscall # exit()
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System Calls

™ sarvca | systom calt cods

To request a service,  [print_int 1 520 = integer
print_float 2 $f12 = float
Ioad the SyStem Ca" print_double 3 $f12 = double
COde into register $V0 print_string 4 $a0 = string
. read_int 5 integer (in $v0)
and arguments into read_float 6 float (in $£0)
o read_double 7 double (in $10)
regISterS $ao_$33 or read_string 8 $a0 = buffer, $al = length
$f12 (-ﬂoating point sbrk 9 $a0 = amount address (in $v0)
exit 10
ValueS). print_char 11 $a0 = char
read_char 12 char (in $v0)
open $a0 = filename (string), file descriptor (in $a0)
R t l t 13 $al = flags, $a2 = mode
eturn values are pU read 14 $a0 = file descriptor, num chars read (in
1 1 $al = buffer, $a2 = length $a0)
In regISter $V0 or $f0 write 15 $a0 = file descriptor, num chars written (in
: _ . $al = buffer, $a2 = length $a0)
(ﬂoatlng pOlnt reSUItS)° close 16 $a0 = file descriptor
exit? 17 $a0 = result
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MARS - MIPS Simulator

Main functionalities:
® Edit programs (assembly)
® Compile (assembler)

® Run and/or execute step by step
® See the memory contents and the values in the set of registers

Download Mars4_5.jar:
* http://www.softpedia.com

Command to execute:

® java-jar Mars4_s5.jar
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MARS - MIPS Simulator

[ JoN MARS 4.5

File Edit Run Settings Tools Help

== W kA YK Ial Code editor

Run speed at max (no interaction)

Qpa00000
o0eooa

P D

Ll

et D LD D0 % £D UT

ot

CPU registers
<Name, Number, Value>

ix 00000000

B Compiler output window and = 23 oxaoouooco

5t9 25 BxA0006600
k0 26 (ol le s
BxA0006000
10008000

processor input/output console
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MARS - MIPS Simulator

| NN |
File Edit Run Settings Tools Help

ORI S 5] 6 S TIEeE X Text segment preview

(binary code and source code)

oc 1 Coproc 0

Number Walue

00~ O LN & B e S

_

Data segment preview 21
(memory contents) 2

«| Hexadecimal Addresses

“Mars Messages [

$tp 30
$ra 3
pc
Clear hi
Lo

Dx 00200000 |
0x 00000000
000000000 |
0x00000000
000000000 |
0x00000000
000000000 |
0x00000000
200000000 |
Bx0ARRA000
Bx0ARRAB00 |
Bx0AR0A000
000200000 |
0x 000800000
0x 00000000
0x00000000 |
Ox00000000
0x00000000 |
oxgoo00000
0x00000000 |
0x00000000 |
Bx0AAAAAAA |
000000000
0x00000000 |
Ox00000000
0x00000000 |
oxfo000000
0x00000000 |
010008000 |
ex7iffeffc|
000000000
Bx0AA00000 |
0x00400000
0x00000000 |
oxfo000000
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MARS - MIPS Simulator

@ @ mips1.asm* - MARS 4.5

File Edit Settings Tools Help

) | @R DE# X900 0000 ©

Run speed at max (no interaction)

7 —
» W Coproc 1  Coproc 0
Mame Number Value
$Zero 4] AxPOA0BEA
$at 1 Ax0000000
v 2 Ax0ap00000
vl 3 Ax00000000
%$al 4 Ax00a00000
add 5tl1, 3r1, st2 %al 5 Ax00000000
Sw $tl, X $a2 (il AxPOA0BEA
. . %a3 7 Ax0000000
iiii:&ﬁ zero, 18 $10 8 2x00000000
= $t1 9 Ax00000000
$t2 18 Ax00a00000
513 11 Ax00000000
st4 12 AxPOA0BEA
$15 13 BxDpODOOBD0
5t6 14 Ax000BR00
$17 15 Ax00a00000
%50 16 Ax0ap00000
%51 17 Ax00000000
552 18 Ax000BR00
$53 19 Ax00a00000
54 20 Axeapo0000
Line: 13 Column: 9 bow Line Mumbers $s5 21 2x00000000
Create new program (File -> New), [ 5 oxaooooooo
- %57 23 Ax00000000
= p g ’ $t8 24 000000000
- Q 519 25 Ax0000000
edit and save (File -> Save) e 2 I
%kl 27 Ax00000000
sap 28 0x10005000
$sp 29 BxT7Tifeffc
5Tp L] Axeap00000
sra 31 Ax00000000
pc Ax0a400000
Clear hi Bx00800800
lo Ax@ap00000

Computer Architecture 2019/2020 #6 : MIPS Programming Il




MARS - MIPS Simulator

0@
File Edit

fUsers/joaosoares/Dropbox/[ Documents ]/[Faculdade]/[ docente ]/19-20/AC/mips1.asm - MARS 4.5

Run Tools Help

Address
Bx18
Bx18
Bx18
Ax18

A M

Clear

Text Segment
Bkpt  Address Code Basic Source
0x00400000 0x24090000 addiu %9,%0,0x00000000 6: i $t1, @
0x00400004 0x3c011001 lui $1,0x00001081 7: w $t2, X

Run speed at max (no interaction)

0x00400008 0xBc2alOol lw $10,0x00000000(51)
0x0040000c 0x01224820 add $9, 504
0x00400010 0x3c011001 Lui

add $t1, $t1, &t2
sw §tl, X

Lines <Address, Binary code, Source code>

010000  DxQODORDO>  0x0Q0DOQOD  0x000Q0000  0x0Q00Q0D@  0xDOPOQOOD  0xO0000000  OxQDOQOEER  ©x0Q00DOBO
010020  DxPOOOQDOD  0x0QQDOQED  0x0DOQ0OQQ  0x0Q00Q00@  0xDODOQOOD  0xOQQ00DOD  OxQDOQOEEY  ©x0OQ0ODOBO
010040  OxDO00Q0ED 0x00000000 Ox00000000 OxOQ000008 OxDO000000 OxO0000000 @ Ox00000000 Ox0000000Q
010060 0xDOOOQOED  OxO0QOODGQ  Ox00000000 Ox00000000 @ OxDODOO0OD  OxOOO00Q000  OxQ0000000  Ox0Q0Q000Q

A MmO N [ DN Yo Te Yo ¥y Te e Mo MARMARAG (e WY T NN Ve Ye ¥yt (e W T NN Yo Ve Yedy [ DN Yo Te Yo ¥y Te e Mo AR A Mo MR AARR DR

€ »

ASCII

S S M L 1 - /19-208/AC/mipsl.asm

Assemble: operation completed successfully.
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Coproc 1 Coproc 0

Number WValue |
$zero a Dx00DAD000 |
sat 1 0xABA0ADND |
$va 2 0x00000000 |
$vl 3 2x00000000 |
$a@ 4 Dx00000000 |
$al 5 0x00A00000 |
$a2 6 0x00000000
$a3 T 0xABA0ADND |
£t0 8 000000000 |
$tl 9 2x00000000 |
$t2 10 0x00000000 |
§t3 11 0x00000000 |
$t4 12 000000000 |
$t5 13 020000000 |
$tb 14 0xBAA0BO0A |
$t7 15 BXB&BB&HBBE
$s@ 16 0xBe0e0000 |
$s1 17 0x00000000 |
$52 138 000000000 |
$s53 19 0x00000000 |
$s4 20 0xBo00000A |
$s5 21 BxBBBBBHBBE
$s6 22 0xBe000000 |
$s7 23 0x00000000 |
$t8 24 0xBo00000A |
19 25 BXB&BB&HBBE
$k@ 26 0xBe0e0000 |
skl 27 0x00000000 |
$ap 28 0x 10008000
$sp 29 ox7fffeffc|
ifp ] 0xBo00D00A |
$ra 31 0x00000000 |
pc 0xBa400000 |
hi 0x00000000 |
lo 2x00000000 |
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MARS - MIPS Simulator

@ [ ] [Users/joaosoares/Dropbox/[ Documents |/[Faculdade]/[ docente ]/19-20/AC/mips1.asm - MARS 4.5
File Edit Run Settings Tools Help

OeEE S 5] e[k

Run speed at max (no interaction)

g7 X 000000 o

Coproc 1 Coproc 0

Name Number Value

Program counter (next instruction to be executed)

0x00000000

] $zero a
<Address, Binary code, Source code> gat I oxoeioen
$vd 2 600000800 |
sl 3 0x00000000 |
RO 00000 —OXoT a0 $a0 4 000000000
0x0040000c 0x012345209 9: add $t1, $t1, §t2 s
0x@0400810 0x3cH11001 Lui I 18: sw $t1, X e )
Bx0B40P014 Bxac290000 sw $0, DX £1) d f d
0x@0400018 0x2402000a addiu $2,%0, MW000000a 12: addiu $v@, $zero, 10 LaSt modirie reg|5ter

<Name, Number, Value>

Data Segment

12 0x002800000
Address Value (+0) Value (+4) Value (+8) Value (+c) Value (+10) Value (+14) Value (+18) Value (+1c) 13 BxDAROABAR |
0x10010000 0xD0000EOS  0xPO0OODEA  Dx000D0E00  0x@0080000  0xDO0AODEA  Dx0OQD0EQD  0xDODDEV0  0xPO0AO0ER $t6 14 0x00000000 |
0x10010020 0xJERACI00  0xDO0AODED  Dx00ODEAD  0x@00800B@  0xDOOAODED  Dx0AODOEAD  0xDAOOOAO0  BxPOOAOOED §t7 15 @x00800000 |
0x10010048 0 00000000  Dx00000000 0x00000000  0xD00AODED  Dx0A0D0EO0  0xDBOODA00  0xDOOAOOED $s0 16 8x00000800 |
------ - Qpoonnann Qanaanss warerels Qaoonpann QORAAARAR0  OxAP00BBD0 $s1 17 BxOAOAROA |
ore . [RE —— $52 18 0x00800000 |

Last modified memory position IE T

ASCII $54 20 0x00800000 |

% $s5 21 0x00000000 |

<Address, Value> 6 2 oxaouovooo

s $s7 23 0x000800800 |
- t8 24 0x00800000 |

Mars Messg6s :tg 25 0x00000000

| 5k 26 000000000 |

sl 27 Bx00800000 |

$gp 28 0x 10003000 |

$sp 29 ox7fffeffc|

sfp 30 0x000800000 |

$ra 31 000000000

pc 0x00400018 |

Clear hi 000800000
lo 0x00800800 |
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